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APPEAL BRIEF 



A. THE REAL PARTY OF INTEREST 

Basell Polyolefine GmbH is the real party of interest as is stated in Reel 013315, Frame 
0977. 

B. RELATED APPEALS AND INTERFERENCES 

The Board of Appeals on November 30, 1999 mailed the Decision on Appeal affirming 
the Examiner that claims 7, 8, 12 and 15 were rejected under 35 U.S.C.§ 102(b) as 
anticipated by or in the alternative under 35 U.S.C.§ 103 as being obvious over EP 310734 
("EP '734"). The Board also affirmed the rejection of claims 7, 8, 12 and 15 under 35 
U.S.C.§ 103 as being unpatentable over EP 0128046 ("EP 4 046") and WO 90/03414 ("WO 
'414"). See Paper No. 17 for the Decision on Appeal. The applicants submitted a Rule 
1.132 declaration after the Board's Decision to rebut the obviousness rejections. The 
applicants have presented new claims since the time of the Appeal. The Examiner has not 
maintained the previous prior art rejections affirmed by the Board of Appeals in view of the 
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amendments to the claims. The undersigned is not aware of any current appeals or 
interferences involving this application. 

C. THE STATUS OF THE CLAIMS 

Claims 1-14, 16, 20 and 26 have been cancelled. Claims 15, 17-19, 21-25 and 27-32 
are pending and the subject of this appeal. 

D. STATUS OF AMENDMENTS AFTER FINAL 

There have been no amendments after final filed. 

E. SUMMARY OF THE INVENTION 

The invention is directed to a process for the preparation of a polyolefin molding 
composition comprising at least two polyolefinic components, wherein the composition is 
characterized by a broad, bimodal, or multimodal melting range in a DSC spectrum 
determined with a heating/cooling rate of 20° C/min wherein the peak in the melting range 
has a maximum and can be bimodal or multimodal and the maximum of the peak in the 
melting range is between 120 and 165°C, the half-intensity width of the melting peak is 
broader than 10°C and the width determined at quarter peak height is greater than 15°C, 
wherein such process comprises the direct polymerization of propylene or 
copolymerization of propylene with olefins of the formula R a CH = CHR b , in which R a and 
R b are identical or different and are a hydrogen atom or an alkyl radical having 2 to 14 
carbon atoms wherein the polymerized ethylene content of the resulting polyolefin 
composition is from 0 to 2.5% by weight, 

to at least two polyolefins of different melting points, wherein the melting points of the 
polyolefins must differ by at least 5° C, and wherein the polymerization is carried 
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out at a temperature of from -60 to 200°C, and a pressure of from 0.5 to 100 bar, in 
solution, in suspension or in the gas phase, in the presence of a catalyst, wherein the 
catalyst comprises 

(A) at least two racemic or s-symmetric metallocenes of the formula (I) as transition-metal 

components and an aluminoxane of the formula II and/or formula (HI) 

or 

(B) at least two racemic or s-symmetric metallocenes of the formula (I) as transition-metal 

components and a salt-like compound of the formula R X NH4 . x or of the formula 
R3PHBR*4 wherein x is 1, 2 or 3, R is identical or different and is alkyl or aryl, and 
R' is aryl, which may also be fluorinated or partly fluorinated. (see claim 17). 

F. REFERENCE APPLIED AGAINST THE CLAIMS 

There are currently no references applied against the claims. 

G. THE REJECTIONS APPEALED FROM IN THE FINAL OFFICE ACTION 

1. Claims 15, 17-19, 21-25 and 27-32 were rejected under 35 U.S.C. § 112, 
first paragraph, as containing subject matter which was not described in the specification in 
such a way as to reasonably convey to one of skill in the relevant art that the inventor(s) at 
the time the application was filed had possession of the claimed invention. 

2. Claims 15, 17-19, 21-25 and 27-32 were rejected under 35 U.S.C. § 112, 
second paragraph. 

3. Claim 32 was rejected under 35 U.S.C. § 1 12, fourth paragraph, for not 
further specifying a limitation of the subject matter in the parent claim. 
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4. Claims 15, 17-19, 21-25 and 27-32 were rejected under the judicially 
created doctrine of obviousness-type double patenting as being unpatentable over claims of 
U.S. Patent No. 5,700,886. The applicants filed a terminal disclaimer just prior to the 
Examiner issuing the Final Office Action. It appears that the terminal disclaimer was not 
matched with the application when the Examiner issued the Final Office Action. The 
Examiner has entered the Terminal Disclaimer on Paper No. 48 and this rejection should no 
longer be applicable. 

H. THE ISSUES ON APPEAL 

1. Whether using both heating and cooling i.e., "heating/cooling rates of 
20°C/min" is new matter? 

2. Whether the terms "the peak" or the melting peak" in claim 17 is indefinite 
under 35 U.S.C. § 112, second paragraph? 

3. Whether the first heating and cooling step of the DSC measurement give the 
standardized thermal history, which is necessary to obtain reliable data? 

4. Whether the terms "half-intensity width of the melting peak" and similarly, 
"the width at quarter peak height" are indefinite? 

5. Whether the term "can be bimodal or multimodal" is definite under 35 
U.S.C. § 112, second paragraph? 

6. Whether the definition of R 3 and R 4 - where the substituents — form together 
with the atoms connecting them a ring" is indefinite because it is clear to one of ordinary 
skill hi the art? 
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7. Whether claim 32 further limits claim 17 since claim 32 requires only a 
broad melting range while claim 17 requires a broad, bimodal or multimodal melting 
range? 

1. GROUPING OF THE CLAIMS 

Claims 15, 17-19, 21-25 and 27-32 are pending and are the subject of this appeal. 
These claims do not stand or fall together. 

Group I hereinafter refers to claims 15, 17-19, 21-25 and 27-31. 

Group II hereinafter refers to claim 32. 

Again, these claims do not stand or fall together. 

J. ARGUMENTS 
A. Group I 

ISSUE 1 : Whether using both heating and cooling, Le. "heating/cooling 
rates of 20°C/min" is new matter? 

Claims 15, 17-19, 21-25 and 27-32 were rejected under 35 U.S.C. §112, first and 
second paragraphs. The claims were objected to as containing new matter. The applicants 
do not believe that the claims contain new matter. 

At page 2, paragraph no. 4 of the Final Office Action, the Examiner correctly 
acknowledges that the specification at page 14, lines 16-18 teaches [mjelting points, peak 
widths, melting ranges and crystallization temperatures were determined by DSC 
spectrometry (heating/cooling rates of 20°C/min)." However, the Examiner asserts at page 

2, paragraph no. 4 of the Final Office Action, that the applicants statement that "melting 
ranges are determined at heating/cooling rates of 20°C/min" does not follow from this 
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citation at page 14, lines 16-18. More specifically the Examiner asserts at page 2, 

paragraph no. 4 of the Final Office Action, 

"[t]here is no basis in the specification as filed for determining melting 
ranges from a DSC spectrum using both heating and cooling, i.e., 
'heating/cooling rates of 20°C/min\ 

The applicants believe that page 14, lines 16-18 of the specification does teach that 

melting ranges are determined at heating/cooling rates of 20°C/ min C. Contrary to the 

Examiner's rebuttal at page 2, the last sentence in paragraph no. 4, the applicants believe 

that this information, together with the knowledge that normally the thermal history is 

erased to obtain unambiguous material properties, is sufficient for a person of ordinary skill 

in the art to repeat the measurement. 

ISSUE 2 : Whether the terms "the peak" or the melting peak" in claim 
17 is indefinite under 35 U.S.C. § 112, second paragraph? 

The language of the present application refers to a "broad, bimodal, or multimodal 
melting range" and a "melting range maximum". As the applicants previously stated, the 
definition 2.2 in the right column of page 1 of the previously submitted ISO 3146 
(published in 1985, prior to the filing date of this application (see appendix 2)) discloses 
that a "melting range" is a temperature range, i.e. a temperature interval. A span of 
temperature can neither have a maximum nor a bimodal or multimodal shape. This is only 
possible for the curve in this interval. The portion of a DSC curve which departs from the 
baseline is called "peak" (see definition 13.4 in the left column of page 6 of ISO 3146) 
wherein the baseline is the portion or the portions of the DSC curve for which the heat flux 
is constant or, in other words, which is obtained if the sample dees not show a phase 
transition. Therefore, a person of ordinary skill in the art automatically adds "peak" if he 
reads "maximum" or "bimodal or multimodal" in the context of a DSC spectrum. 
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The Examiner, in paragraph 13 of his Office Action mailed September 6, 2002, 

states: 

"a bimodal or multimodal curve would clearly be representative of more 
than a single process...". 

The applicants respectfully disagree. A bimodal or multimodal curve would clearly 
be representative of a single process since the term "single process" as used in the note of 
point 13.4 of ISO 3146 is clearly understood by a person skilled in the art as one source of 
an exothermic or endothermic process, e.g. crystallization or melting (see also point 13.5 of 
ISO 3146). Further processes with a generation or consumption of heat could be a change 
of state, a chemical reaction, an adsorption or desorption process, etc. If such a process 
occurs in parallel to the melting, then it is no longer possible to talk about a "peak" in the 
sense of ISO 3146. 

Since in the present case only one process, Le. 9 melting occurs, only one "peak" 

results, which, however, can be bimodal (having two peaks) or multimodal (having several 

peaks or a shoulder. 

ISSUE 3 : Whether the first heating and cooling step of the DSC 
measurement give the standardized thermal history, which is necessary to obtain 
reliable data? 

As stated above, claim 17 states that the DSC spectrum is determined with a 
heating/cooling rate of 20°C which is supported by page 14, lines 16 - 18 of the 
specification. This means to run first a heating/cooling cycle and then start recording the 
DCS curve (see paragraph 17.2.2 in the left column of page 8 of ISO 3146). This 
information is sufficient to a person of ordinary skill in the art to repeat the measurement 
(see the enclosed copy of pages 589 and 590 of Ser van der Ven, "Polypropylene and other 
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Polyolefins" submitted in the amendment mailed November 20, 2000 (Appendix 3)). The 

first heating and cooling step of the DSC measurement give the standardized thermal 

history, which is necessary to obtain reliable data. Claim 17 then states that "the 

composition is characterized by a broad, bimodal, or multimodal melting range". It is clear 

that the melting peak is the peak of the DSC spectrum which showing a maximum in the 

curve, the half-intensity width of the melting peak is the width at exactly half the height of 

the maximum of the curve and the width at quarter peak height is the width at exactly the 

quarter height of the curve. The different melting points of the at least two polyolefins are 

clearly related to the melting points of the components. See page 2, lines 26-30 and page 3, 

lines 20-25 of the specification. ISSUE 4 : Whether the terms "half-intensity width of 
the melting peak' 9 and similarly, "the width at quarter peak height" are indefinite? 

The determination of half width and quarter width is in the absence of any further 
information (as in the present case) only possible, but unambiguous, if the person of 
ordinary skill in the art follows logic and the pure definition of the ordinary meaning of the 
terms. 

A peak is that portion of a DSC curve which departs from the baseline (definition 
13.4 in the left column of page 6 of ISO 3146). The baseline is the portion or the portions 
of the DSC curve for which the heat flux is constant, i.e. where no phase transition occurs 
(definition 13.3 of ISO 3146). 

Since claim 17 states that the polyolefin molding composition has a melting range 
there must exist a peak in the DSC spectrum. This peak can be unimodal (broad melting 
range), bimodal or multimodal, i.e. it can have one, two or more tips. However, since the 
definition of a peak, in the absence of any further information, can only mean that part of 
the DSC curve which is between the temperature where the DSC curve leaves the baseline 
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and the temperature where the DSC curve comes back to the baseline again, the whole 
portion of the DSC curve between these two temperatures is unambiguously the melting 
peak, independently whether it has one, two or more tips. 

At the temperature where the distance, vertical to the temperature axis, between 
interpolated baseline and the DSC curve is greatest (see definition 13.6 of ISO 3146) is the 
maximum of the peak in the melting range (which has to be between 120 and 165 °C 
according to claim 17). 

Half width and quarter width are unambiguously determined at a distance from the 
baseline which is half of the peak height in the maximum or which is a quarter of the peak 
height in the maximum. 

Therefore, the meaning of claim 17 is clear, if the melting peak has only one tip or, 
if it has two or more tips, the valley between the tips is higher than half of the peak height 
in the maximum. Then half width and quarter widths are the distances between those points 
where the parallels of the baseline in the respective distances intercept with the DSC curve. 

For the case that the valley between two neighbored tips is lower than half or even 
the quarter of the peak height in the maximum, there exist at least two more intercepts with 
the DSC curve. The logic then teaches that the width determined at half peak height (or 
quarter peak height) is the sum of those distances where the DSC curve is above this 
distance, as in the above discussed clear case, without the distances where the DSC curve is 
below this distance. Therefore, even in the most complicated case, the person of ordinary 
skill in the art knows how to determine its meaning. For the above reasons these rejections 
should be withdrawn. 
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ISSUE 5 : Whether the term "can be bimodal or multimodal" is definite 
under 35 U.S.C. § 112, second paragraph? 

Claim 27 requires, 

. . the composition is characterized by a broad, bimodal, or multimodal 
melting range in a DSC spectrum determined with a heating/cooling rate of 20° C/min 
wherein the peak in the melting range has a maximum and can be bimodal or 
multimodal " (emphasis added) 

The applicants believe that the terms in claim 27 are clear. Claim 27 requires that 

the composition is characterized by a broad, bimodal or multimodal melting range in the 

DSC spectrum. The "peak" in the melting range has a "maximum" that can be either 

bimodal or multimodal. Again, the "melting range" is broad, bimodal or multimodal. The 

Examiner is confusing two different terms. For the above reasons, the applicants believe 

that the claim is clear. 

ISSUE 6 : Whether the definition of R 3 and R 4 - where the 
substituents — form together with the atoms connecting them a ring" is definite 
because it is clear to one of ordinary skill in the art? 

The applicants believe that the definition of R 3 and R 4 - where the substituents — 
form together with the atoms connecting them a ring" is definite because it is clear to one 
of ordinary skill in the art. The definition for R 3 and R 4 is defined in the specification at 
page 7, lines 16-20 as follows: 

"Particularly preferred metallocenes are thus those in which . . . R 4 and R 3 are 
indenyl, cyclopentadienyl or fluorenyl where these ligands may carry additional 
substituents as defined for R n , R 12 and R 13 , where the substituents may be different and 
with the atoms connecting them, may also form rings " (emphasis added) 
Again claim 17 states that the for the ligand R 3 and R 4 can be substituted with substituents 

1 1 12 

as defined for R and R . The phrase "or form together with the atoms connecting them a 
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ring" clearly means that the substituent can forms a ring with the ligand. Therefore two 
locations on the ligand must be connected to the substituent. For example if the ligand was 
a substituted indenyl, 




substituted indenyl 



or a substituted indenyl where the substitutents form together with the atoms 
connecting them a ring 




An example of this would be a 4, 5-benzoindenyl ligand 




In the 4,5 benzoindenyl ligand, the substituents are C4 which are connect to the ring to form 
a benzo ring with the ligand. Examples 15 and 21 of the specification are this particular 
example. In examples 15 and 17, the metallocene is rac-Me2Si(2-methyl-4,5 
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benzoindenyl)2zirconium dichloride (see page 23, lines 29- 30 and page 26, lines 25-27 of 
the specification). In this metallocene, R 3 and R 4 are identical and both are a substituted 
indenyl ligand. The 4 and 5 position of the indenyl ligand is substituted forming a 6 
membered ring with the carbons at the 4 and 5 location of the indenyl ligand. Also see 
claim 15. The applicants believe that this language is clear to one of ordinary skill in the 
art. 

B. Group II 

ISSUE 7 : Whether claim 32 further limits claim 17 since claim 32 
requires only a broad melting range while claim 17 requires a broad, bimodal or 
multimodal melting range? 

In addition to the rejections presented in Group I above, claim 32 was also rejected 
under 35 U.S.C. §112, fourth paragraph as failing to limit a previous claim. Claim 32 
depends upon claim 17 and further limits claim 17. Claim 17 can have a melting range that 
is (a) broad, (b) bimodal or (c) multimodal. Claim 32 requires that the melting range is. 
only (a) broad melting range. Claim 32 does not require the other two options of (b) a 
bimodal or (c) multimodal melting range. Therefore claim 32 further limits claim 17. For 
the above reasons, this rejection should be withdrawn. 

K. CONCLUSION 

It is believed that the claims define an invention which is new, useful, and 
unobvious. For the above reasons, the applicants request that the Examiner be reversed. 
This substitute brief is being submitted in triplicate. The applicants have previously paid 
th*. fee for the brief. However, in the event th£. the undersigned is jvdslaken in his 
calculations, an appropriate extension of time to respond is respectfully petitioned for, and 
the Commissioner is hereby authorized to charge the account of the undersigned attorneys, 
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Patent Office Deposit Account No. 03-2775, for any fees which may be due upon the filing 
of this paper. 

Respectfully submitted, 

CONNOLLY BOVE LODGE & HUTZ LLP 



By_ 




Ashley I. Pezzner, R$g#No. 35,646 
P.O. Box 2207 
Wilmington, DE 19899 
(302) 658-9141 
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APPENDIX 1 

15. The process as claimed in claim 17, wherein the metallocenes are selected from 
the group consisting of rac-Me2Si(2-methyl-l-indenyl)2ZrCl2, 
rac-Me2Si(indenyl)2HfCl2» pheny(methvl)Si(2-methvl-l- inenyl) 7ZrCl9 1 , 
Me2Si(2-methyl-4-phenyl-l-indenyl)2ZrCl2, Me2Si(2-methyl-l-indenyl)2ZrCl2, 
Me2Si(indenyl)2HfCl2, phenyl(methyl)silyl(indenyl)2HfCl2 , 
rac-ethylene(2-methyl-l-indenyl)2ZrCl2, 
rac-Me2Si(2-methyl-4-phenyl-l-indenyl)2ZrCl2, 
rac-ethylidene(2-methyl-4,6-diisopropyl-l-indenyl)2ZrCl2, 
rac-Me2Si(2-methyl-4,5-benzoindenyl)2ZrCl2» dimethylmethylene (9-fluorenyl) 
(cyclopentadienyl)ZrCl2, 

phenyl(methyl)methylene(9-fluorenyl)(cyclopentadienyl)ZrCl2, 

rac-phenyl(methyl)silyl(2-methyl-4,6-diisopropyl-l-indenyl)2ZrCl2, 

Ph(Me)Si(2-methyl-4-phenyl-l-indenyl)2ZrCl2, 

rac-Me2Si(2-methyl-4-(l-naphthyl)-l-indenyl)2ZrCl2, 

rac-Me2Si(2,5,6-trimethyl-l-indenyl)2ZrCl2, 

rac-Me2Si(4,5-benzo- 1 -indenyl)2ZrCl2 and 

rac-Me2Si(4-phenyl-l-indenyl)2ZrCl2. 



1 It is noted that "indenyl" is misspelled "inenyl" and the applicants authorize the Examiner to correct the 
spelling of indenyl. If the Examiner Board request, the applicants will file an amendment to correct the 
typographical error. 
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17. A process for the preparation of a polyolefin molding composition comprising at 
least two polyolefinic components, wherein the composition is characterized by a 
broad, bimodal, or multimodal melting range in a DSC spectrum determined with 
a heating/cooling rate of 20° C/min wherein the peak in the melting range has a 
maximum and can be bimodal or multimodal and the maximum of the peak in the 
melting range is between 120 and 165°C, the half-intensity width of the melting 
peak is broader than 10°C and the width determined at quarter peak height is 
greater than 15°C, wherein such process comprises the direct polymerization of 
propylene or copolymerization of propylene with olefins of the formula R a CH = 
CHR b , in which R a and R b are identical or different and are a hydrogen atom or an 
alkyl radical having 2 to 14 carbon atoms wherein the polymerized ethylene 
content of the resulting polyolefin composition is from 0 to 2.5% by weight, 

to at least two polyolefins of different melting points, wherein the melting points of the 
polyolefins must differ by at least 5° C, and wherein the polymerization is carried 
out at a temperature of from -60 to 200°C, and a pressure of from 0.5 to 100 bar, 
in solution, in suspension or in the gas phase, in the presence of a catalyst, 
wherein the catalyst comprises 

(A) at least two racemic or s-symmetric metallocenes as transition-metal components and 
an aluminoxane of the formula II 
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and/or of the formula HI 




(ni) 



where in the formulae II and in, the radicals R may be identical or different are a Ci-Ce- 
alkyl group, a Cj-Ca-fluoroalkyl group, a C6-Cig-aryl group, a Ce-Cig-fluoroaryl 
group or hydrogen, and n ! is an integer from 0 to 50, and the aluminoxane 
component may additionally contain a compound of the formula AIR3, or 

(B) at least two racemic or s-symmetric metallocenes as transition-metal components and 
a salt-like compound of the formula R X NH4 - x or of the formula R3PHBR4 
wherein x is 1, 2 or 3, R is identical or different and is alkyl or aryl, and R' is aryl, 
which may also be fluorinated or partly fluorinated, 

where the transition-metal component used comprises at least two metallocenes of the 
formula I: 



in which 

M 1 isZrorHf, 



(CR 8 R 9 ) m - 



R 5 (I) 
(CCR 8 R 9 ) n R 4 



R' 



>2 
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R 1 and R 2 are identical or different and are a hydrogen atom, a C1-C10- alkyl 
group, a Ci-Cio-alkoxy group, a Ce-Cio-aryl group, a Ca-Cio-aryloxy 
group, a C2-Cio-alkenyl group, a C7-C4o-aryl alkyl group, a C7-C40- 
alkylaryl group, a Cg-C^-arylalkenyl group, or a halogen atom, 

R 3 and R 4 are identical or different and are indenyl, cyclopentadienyl or fluorenyl 
which are optionally substituted with substituents as defined for R 11 and 
R 12 and where the substituents are identical or different or form together 
with the atoms connecting them a ring, 

R 5 is 

R 11 
-M 2 - 



R 12 
R 11 




where R and R are identical or different and are a hydrogen atom, a halogen 
atom, a Ci-Cio-alkyl group, a Ci-Cjo-fluoroalkyl group, a Ce-Cio-aryl 
group, a Ce-Cio-fluoraryl group, a Cj.Cio-alkoxy group, a C2-Cio-alkenyl 
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group, a C7-C4o-arylalkyl group, a Cg-C^-arylalkenyl group or a C 7 -C 40 - 
alkylaryl group, or R n and R 12 together with the atoms connecting them, 
form a ring, 
M 2 is silicon or germanium, 

R 8 andR 9 are identical or different and are as defined for R 1 1 and 
m and n are identical or different and are zero or 1 and wherein for at least one of 
the at least two metallocenes R 3 is a substituted indenyl or an optionally 
substituted fluorenyl. 

18. The process as claimed in claim 17, wherein the process comprises the direct 
polymerization of propylene or copolymerization of propylene with an olefin 
selected from the group consisting of ethylene, 1-butylene, 1-hexene, 4-methyl-l- 
pentene, 1-octene and mixtures thereof. 

19. The process as claimed in claim 17, wherein R 1 and R 2 are identical or different 
and are a Ci-Cio- alkyl group, a Ci-Cio-alkoxy group, a C 6 -Cio-aryl group, a C6- 
Cio-aryloxy group or halogen. 

21. The process as claimed in claim 20, wherein said two different metallocenes are 
rac-dimethylsilyl(2-methyl-l-indenyl) 2 ZrCl2 and rac-dimethylsilyl(indenyl) 2 
HfC12. 

22. The process as claimed in claim 17, wherein said two different metallocenes are 
rac-phenylmethylsilyl(2-methyl-l-indenyl) 2 ZrCl 2 and rac-dimethylsilyl(2- 
methyl-4-pbenyl-l-indenyl) 2 ZrCl 2 . 
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23. The process as claimed in claim 20, wherein said two different metallocenes are 
rac-phenylmethylsilyl(indenyl)2HfCl2 and rac-dimethylsilyl (2 -methyl -4-phenyl-l- 
indenyl>2 Zr Cl 2 . 

24. The process as claimed in claim 17, wherein R 1 and R 2 are identical or different 
and are a hydrogen atom, a C1-C3- alkyl group, a Ci-C3-alkoxy group, a Ce-Cg- 
aryl group, a Ce-Cg-aryloxy group, a C 2 -C4-alkenyl group, a CyCio-arylalkyl 
group, a C7-Ci2-alkylaryl group, a Cg-C^-arylalkenyl group, or chlorine 

R 11 , R 12 and R 13 are identical or different and are a hydrogen atom, a C1-C4- alkyl 
group, CF3 group, a Ci-C4-alkoxy group, a Ce-Cs-aryl group, pentafluorophenyl 
group, a C2-C4-alkenyl group, a C7-Cio-arylalkyl group, a C7-Ci2-alkylaryl group 
or a Cg-C^-arylalkenyl. 

25. The process as claimed in claim 17, wherein R 1 and R 2 are identical and are 
methyl or chlorine, 

R 4 and R 3 are indenyl, cyclopentadienyl or fluorenyl, where these ligands may 
carry additional substituents as defined for R 11 . 

27. The process as claimed in claim 17, wherein said metallocenes are chiral 
metallocenes. 

28. The process as claimed in claim 25, wherein -(CR 8 R 9 ) m -R 5 -(CR 8 R 9 ) n is ethylene 
or CH 3 SiCH 3 . 

29. The process as claimed in claim 17, wherein M 1 is Zr for all the metallocenes of 
formula 1. 
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30. The process as claimed in claim 17, wherein the polyolefin molding composition 
is a homo or copolymer with a propylene content of from 97.5 to 100% by 
weight. 

31. The process as claimed in claim 17, wherein the polyolefin molding composition 
is a homo polymer of propylene or a propylene ethylene copolymer with an 
ethylene content of up to 2.5% by weight. 

32. The process as claimed in claim 17, wherein the composition is characterized by a 
broad melting range. 
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Plastics - Determination of melting behaviour (melting 
temperature or melting range) of seml-crystalllne 
^polymers 



0 Introduction 

potymar ti ■ favour***"*** proper. 

^^^S"tu» r«W * ob«try«d on htrtOfl. from tht 

^ST!i!^w»mwnt>tt of tvHHwm. such «• 

k d» depend on tht ixevtout th«ir«l hfaorv of tht 
L^^W^ or upper lirr^^ 

-m«Wr«tirr>pwitwr«" . 



1 Scope and «•« of application 

«Neh It b«*d on th. **?^*^2^^J2 



8 * e *", pJ^ehTta-d oVc^hthoc^prop*. 



containing, ptamna tnd/or eOw addttyo* wwon w?" 



d« of *• potymor. 



Soottof. thro, op*** • *•""»« mWh0d 
Imathod O, raving t*» vwlwm : 

_ mathod CI. which wo* OWortratal Them* Andy* 
(DTAt> 

_ mnhed C2. «« «««n« Scorn** 

C^orimMry (OSQ. 

Both «r» »pplle»0li » POVin** eontrirJnj • oJViodfao t 
phut end their iwnMitind*. 

TNir^ton**^*^^^ 

u«i^<Wtrbv»«v^>^«^^ , ^^ wpto ^ 

Introduction. 

Oftnor,^glw*.W«^^ 
«» r»^ihibafir»fi^ueJbahir of roeurw. 

2 DefInWon» 

ovstafflrw phase sijrrounded by an*^ 

Tt moling range : The tenxpwjtwt tange 
cfystaWnepolvn^ 

note - The wwti*t* "me*** 
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Section one : Method A - Capillary tube 



3 Principle 

He*** of a specfcnwv * ■ control rata, and otearvatfonfor 



d belting ivittm for tht 
example by tnetacirfeal 



changam 



Reporting of tht ttmptratura ^m^mdnmm^^myM^ 
dtformatfen as tht maltm* wwrauaa. 

NOTE — tM intdwd rovY f* no, **'!!*?* , T'"^ , ^' , 

■ """'tlfrifl to tfw ftfttMitt opodflcBllow of by aqtmimm boftvotn dia 



Mode a) far 
oodoood in tha bfadc 

d) rheottatfor riyutotionof tta 
hatting if uo*fc 

o) ^wMwoffotrio*^ 
of tht chamber, dtomotfcrfv dtasposad at fight angiaa » 
tach othar. In front of ono of ihttt window b mounttdan 
ayapitca for ottarvlno tht ctpfltory tibfc Thi «hor *m 
window* art utad for IkimtaifnQ tho tntfcte of *a 
anctoturt by meant of Imps* 



NOTI — Oilnr pibibll mtNIng 



may bi < 



4 Apparatus taaafigural) 

4,1 Malting •pparatiia, corttbdng of the Mowing bama i 



cyOndrleal ma* uppar part of *Noh It 

hollow aod forma a r 



4*2 Capillary 
and* 

NOTI - Ifm 



tuba, of heawofctam 



at ono 



stioirfd pfvffMb^f bo 



bl metal plug, with two or mora holei, aflovrfng ■ thar- 
totothametalbtodta); 



4,3 Calibrated thcrmomatar, graoiiatod in dWtlont of 1 K. 
Ttwihormemettrpro* 

host dap*nton bi die apparatus it Dot knpodtd. 



'J 




Rflur* 1 — Apparatus feir method A 
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Standard* 



^1 *• tWT** «* 



^pwW to 




8 procedure 

wit***"** ' j 



7 Teat report 



.22H-WI-2902 14: 

•«9W «• l*H^t9M 161 



BPSELL IP-DEPRRTTENT 



Section two : Method B — Polarizing microscope 



8 principle 

Heating of e specimen, po^ omi bB tmm the pofarfter and 
analyser of a nfefoeoopa, a* a eontnoOed i * 



103 Rim or sheet matortale 

Cuta2toSmgponionofthafilmorihMt place hone dean 
sfda. cover with a cover gtet and proceed as apedfted in 10. 1. 



Measurement of the temperature at which the eryatelfine 
pofymer lorn ha optteai wibotropy, as delected by tha tfsap- 
i of bfrefrfngsnce, as die malting tamparatura. 



9 Apparatus 

OrdinarY iateratofy apparatus and 

LI MIore*c©pe.vWlheor0kpoB^^ 
a polarizing microscope wW* built-in analyser, with megnifiee- 
K ^ from XWtoX 100. 

92 Micro hot-etaga, constering of an insulated metal bteck 
that can ba mounted slighrtfr above the ntleroeeope stage, 11* 
block shaM be 

a) provle^dvWthaheJata 

b) electrically heated, wfih adequate connote for edjuat- 
ment of heating and cooOng retee; 

cl constructed to provide a chamber with a heat baffle end 
a glaaa cover, for carrying out measurements in an Inert at- 
mosphere^ 

dl provided wfth a hofa for Insertion of a temperature- 
measuring device near the light hofc. 

93 Thormometora, calibrated, or equivalent temperaturo- 
x -Tjasurlng devisee, far the test temperature ranges. 

10 Tost specimens 

10.1 Powdered materials 

heoee2toSmgportlbnoftMpo^ 

than 100 pm) on a dean s0de and cover with a cover glaaa. 

Heat the specimen, the efide and tha cover on e hot-plate 
rfghtry above the melting temperature of the polymer. By a 
slight pressure on the cover glaaa, form a thin film of thickness 
0,01 to 0.04 mm and allow ft to cool tfowty by twitching off the 
hot-plate. 

104 Mouldad or palleted materials 

Cut from tha sample, with a microtome, a film of thicknesa sp* 
proximately 0,02 mm, place h on a dean state end cover with a 
cover glass. Meat and melt It St specified in 10.1. 



NOfflE • The prewrnfnary mosJng ef the spoevnsns I 
cover presents the advantage of dead urine era/ tissftiigsiica due tp 
o i le i mi ton or Internet stresses, and eho ef reducing the danger ef 
oxtaadon during tha test. The needier en inert gsa stream ~ aa 
oat oitw d In 11J2 m ■ ,thua imhed aa vary spenbl cases* Tlai 
reprpdocfeSriy of the naasuremsnts la else sKreasad. Mowavarf by 

ayiumvrn mwnn vie mwiuiav peiusip ww ovunmu 14 PUH may OS 
csnisd om already en the powder or cut fern piece wKhajtpreflrftfrexy 
netting. This devkjoon should be stated In da test report. 

10«4 Conditioning 
SeeU. 



11 Procedure 

11.1 Calibration 
Seed. 



11-2 Determination 

Place tha glass microscope elide with the spedmen on the 
micro hot-stage (9.21. Adjust die light source to maximum fight 
intensity and focus the microscope (9.1). 

For specimens that are degradabte by air, adjust the gas Inlet to 
the stage so thtt a sJlgrrt stream of inen gas blankets the stage, 
keeping It under slight positive pressure to prevent Ingress of 
sir. Rotate the analyser to obtain a dark field; tha crystalline 
material w9 appear bright on a dark field. Adjust the controSer 
to heat the stage gradually (at a rate not higher then 10 K/met| 
to a temperature that la lower than the merong temperature, 
i w aa determined approximately by previous teat, by. the 
following 1 



10Kfor9 m < 190«C 

1SKfor190*C<^< 200°C 

20 K tor § m > 200«C 

Then adjust tha controller so that the t emper s iu ye rises at a 
of 1 toZK/min. 

Observe the temperature at which b l i e fr Sn g enc e dtsappeara p 
leaving a tetany dark field. Record this temperature aa tha 
molting temperature of me sample. 

Turn off the heating and remove the glaaa cover, heat baffle 
and specimen sfidot 

Repeat the procedure with another spedmen. If the two results 
obtained by the same operator on the same sample differ by 
more than 1 K, repeat d*e procedure on two x — 
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According to tho rosvtti of round robht,the reptttib^ty 
2 rt Irvuffioent data m avtfabfe for estabfehbg 



12 Test report 

Jhe wreport shall Inch/da 

•) fvfemcoisildiimama^onalSta^ 
. W reference of t*o rrmhod used (method B); 
el complete MentfRoadoo and description of the 



d) dupe and oto (or mw} of the a po ch wna ; 



a) pmvbus thermal mnory of tht t pec fr »n o; 



9) description or pretrnlnaiy honing on tho tide. Mop. 



hi pretence and type of inert got, V applicable* 
8 hseiuiQ I 



9 temperatures. In ctegrooi CeWuac«k^^ 
costive Individual inoesuromonfe ondtMredmjneiiometn; 

W enyoptnrtton^detatteriotipedned In thh Inters 
Standard or regarded ee optional, eavteiai any tokfenta 
fiaMe to have effected tho return. 
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Section three : Method G - Thermal analysis (DTA or DSC) 



13 Additional definition* 

13.1 owf«^»iT*w^^^ DTAsf,Aw *^ 
fci wh^th> laiV wwurfl< *^ efBnca ^ >OTrvCflna *' b * t>nc * 

wtfto tht submnM md nhra rnnvU m Mfcjtcttd to a 
eonvpfed iwnpmwi* iwogiMnw. 

NOTE - Vm ncod b ft* dHfmU *wn"J or DTA oavc tfw 

dotharmte raeettona UuWA'erdS end ttrTPtflttfft. r,#fWi f f ( ontns 
X*itja\ fcnieaiKiu fnun left iff ^flTt 



!3* orfferemitJ Scanning CaloHmetry; DSC: 11 A 
techniqoa to which tht Mm*** In «n«9y input* (mo a 
ajjbi^aridarafe^^ 

return what tht subatanctand itfwwmiteiW m 
I to t CQfitrtlted wnptrtturt pfoujernrnt. 



ejOIf «. Two modes, i — — - - — • - 

catortnatry and r» aat sua ©Tffcrsmlet scaniwg cawnttry. can be 
tfiKanguWwd, oapendtng on ^iM/thed^ttMrnMrnma^wtA, 

13.3 baseline :*Tht portfen or portions of tht OTA or DSC 

curvt for which AT or tht heat flux It apprcodmattry conmm 
(approwri»BtdyiofO> 

Fortmnplt,tttAB4^0E« 

1M ptik :* That potion of a OTA or DSC curvt which 
departs from, and subsequently returns to, tht beselina. 

For exapr**, sat BCD In figurti 

HOTt - Apaekhsi»1b4Jtsbaj»etr*)Ocair^^ 
east, h It norma* ohaTactsjrUad by a deviation from the established 
baseline, « maximum Offnerten. end e rv-esvbltahrntm of • beselina. 
. not ntcewrlY Wtntioal lo that btferttMpt*. 

**13J antithermic peak: tndothorm : a 

(11 In DTA, a peak where the t or np er tt uro of the samplt 
Ma below thtt Of tht rtfertnct materiel; that It 6T la 
ntoativt* (The melting phenorntnon bj an eno^thawmte 
change.) 

m In DSC, e peak where the energy Input to the sample bi 
larger than Out to tht reference metarM* 

i 

13.0 peak height :* Tht eflstanee. vertfcaf to tht 
temperature axis, between tht Interpolated baseline tnd tht 
peak tip* 

For example, tat CF in figure X 



NOTE - There eiaeavsa*: wart ef Imtfoeb^ fcNa batdaie; *tt 
shown in fle^ 2 b oiify an exarr^ 
pjftf on to mettled of faa^^ 
totonpotadpnoftfwhe^ 

13.7 pMkar^ ;» The area enck^betwtw 
trM interpolated bas^Qnaisl. (Sat thtriottto t3A) 

lwtxarr^t,mBroBlntVgUftl 

13 J extrapolated onset tsunpwsmift ;* wrperwo** 

ctomtlntdbythtpos^ 

the pdni of ortattat stopa on tht tosdn^adgi erf ir* peak (for 
cximptt, tangent t in figure 2) w*h the extrapolated baaaflnej 
(for exampie BQ In flgurt 3|. 

For txtmpsi, tat 0 In flgumZ «*df|^«t3. 



NOTE - *or pofymsvs having e wide me«ng itngav 
onset tenTpafeture Mteates mt tWriat posit of ths rape! rise of tat 



13 J pttk ttmpertturt :* Tht temperature at tha dmt tt 
which the dWtrentisI ternperature of heat flux during that peak 
has tht maximum value. 

For example, see C In figure 2. 

13.10 temple : a The actual material to be totted, whether 
dthited wtth an Inert material or undavtod. 

13.11 specimens :» PcwtJons of tht samplt to be tested tnd 
the reference material. 

13.12 reference material :» A eubetanct known to bt) 
thermally Inaetrvt over the tamparsture rangt of Interest, for 
example Nlumbium oxide (a-AlgO*). 

13.13 sample holder »» Tht eontaintr or support for ths 
tan portion of tht sample* 

13.14 reference holder :» Tht container or support for tht 
reference rnmeriti. 

13.15 specimen holder :* The complete ttaembh/ h which 
the specimens ere housed. Wrten tha httting or cooBng swot 
b mcorporeted In one unit with the contalnefi or supports for 
the sample end reference material, thla It regarded at pan of 
tht specimerhholder assembly. 

13.16 block :» A typt of spe ci meii-holdy teawbty In 
which a retBtrvefy large mass of nuttritla is in Mrnatt oonltct 
with the specimens or specimen holders* 



c 



1) DefWtlon taken from : Nvnendtture Comrnlnee of tht Imcmational Confadarttkin for Thermal Ar-ryais. Mewvlature In t^eimel anetyais ; 
Pan ftr. JL Thtami Art 13 WS 1*7-302. 

8 DafaVitentskanfrom : hfcrr»mct«ure Cwnmhtee of me kitamttioml Cof*«d«<»tfan for Thamvd Anarytit. Normndsture Vn *armel i 

pen a. fetMit n nan : 1079-ioai. 
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13 17 differential iherm o o buph; *r ttormoeouplo »• 
Thi thtrmoceupt* fY«wn «««* to mnsurt ttrnpenajfo Of 
tiMt^flux dtftaraneM. 

14 Principle 

^uoM ran in • «u>»bto OTA (irmhodCD or DSC 
(method C2 



Recording of o DTA or DSC eurwo from which one or i 
ctefectgnstfc potntt. retotod to *• mehfng btfgvlQvr. WO 



4)' 



18 Apparatus 

16.1 DUHnntM thormol »naly«*r or dWfarwiiM 
nlng utluilnraW* 

Moot oonwTweiaDy available and euotom-bua butniments mty 
boi 



4 



The principai design cheraeten^tfce of $uch irw^rnwits era 

a) a heated Wock with two holders foe ttaa^ 

ticalry positioned and guaranteeing the same heat transfer 

condition* for both; 

fa) a tempenjture-recorolng avaiem; 

C) an etectrtcti heater In the block or a furnace with ade- 
quate controb for adSustmcnt of heating rata to linear con* 
cons wWwn ± 0,0 K/mln. 

Synehronouc recordings of the OTA curve and the temperBture 
dtference tT shall permh temperature recording wjth a aan- 
sKrvity not awa then 2 K per millimetre on the recorder scale. 
■ 

The DSC apparatus la constructed simHeny to tha DTA ap- 
paratus but wtth separate compensating davfees for the two 
specimen holders and with electronic equipment nfcintatnihg 
the temperatures of tha specimens of the sample and reference 
materiel at the eame level by variation of the required power 
input. * 

Tha peak eras shall be not leas than 2 em* the peak height 
shall be at toast 10 times tha height of the noise level. 

11.2 Thermocouple* rigidly fwed in the specimen comport- 
ments, possessing Identical characteristics whhin the gradua- 
tion precision Irnlts. 

16-3 Equipment for fitting the specimen containers with 
Inert 9*s, or for passage of a constant measured flow of inert 
gas through the containers. 



16 Test specimen* 

16.1 Chamcterie*to 

Recofrtmended spedmem era given in table 2. 

Since rrOB^m quantidss ofn^terWareused. hat 
ensure that the specimens are homogeneous and r ap re e en 
tstlva. 

Table 2 - Characteristics of teat specimens 



Cample forni 


Partlaketa 


Masrrttaat 


^ — 


diameter tup to 04 mm 


uptoBmg 


On rum 


thickness : 0,08 to 0,90 mm 
•res : 0^5 to 4,0011^ 


ram 


elametar : up to 0,60 can 
Itftgth : up M^OOmm 



NOTE — Since the results are 
and by the panlcfe one and si 
ahcutd hive approximately the 



effected by eVrhsss of e\s seec^ 
vjpc, the spacancnf to be compamd 
asms penfele aka and ahaoe and she 



162 Conditioning 
See 3.X 

17 Procedure 
17.1 Calibration 

Cafibreta the temperature measuring system penoolcaaV over 
tha temperature range used for the test* 

Certified reference matorialr are available and are Vested In 
tables. 

Table 3 ~ DTA reference materials for transition 
temperatures In the range 128 to 46 "C 



Reference material 4 *) 


DTA mean values, (*a 


Extrapolated 
onset temperature, T % 


Peak 
temperature, 


Potassium nitrate 
Indum metal 
Tin metal 
Stiver curtate 


m 

104 

ao 

434 


m 

IB* 

7X1 

sn 



II rCTA*NBS Certified reference Materials tor umenra- inrnrn 
Analvalt, avefable from the US NauoneJ Bureau of Standard*. 
Wwhington. DC 20294, USA. The Wteated veUa* refer only to a 



NOT5 - The eriafSCterWo poinw (T 0 «^ Tp) art not to be corihjted 
vUth the true marring tBtnpenmjrea aa reported In die tteratura. 



11 Definition taken from : Noniefx*mirc Qmut of che lnt*™«Jonal Confedorairon for Therm* An-iyek. NonwioJature In tfwrmel enervate : 
Part IL T*n* 1B 1972 : 1079-1081. 
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17,2 Determination (rmtrrt* C1 and 

17.1.1 Weigh the epecimen ha the sannpft holder of the In- 
atnjrticnt H5.1) immedlawhr after rental of tr* s^l* from 
the conditioning eiee. If appScablm. start the pascaga of a 
stream of an inert gas Wreeti from oxygen and dried, for 
example by bubbling through an afcatfne pyrogatfd solutionl 
through the sample holder. Opentt thairutnjm^accort^ 
to tba rnamrfecturer's Instructione. The nwximvrn tuiipaaiura 
rocor dad shall be at least 60 K above the peak temperature. Ilia 
racornmandad heating rata m 10 K/mhw 

FromthaOTAorDSCcufverewrdeddunngt^ 
cyde; datemsne the mefdng bersviour of th* materia? "as 
recervad"* which may *dude trtsrtnd memorte from the 
fnaiHifaoturffio process. 

maJ history of the specimen In order to obtain an unambiguous 
materia! identification, a second thcrmil cyde ehaS bo perform* 
ed« as) foUowe. 

the end of the fwst o/de. hold the specimen tinder 
inert gas atmosphere, about 3> K above th* melting peak 
<rj for 10 mln, then ccojfr at a rate of 10 ft/mln to 80 K 
balow the peek crystatoation temperature; 

• fflnmedtotehr repeat the hemlnQ cydt at I rata of 
10 K/n* and «cort th« «unm. 



18 Expressfon of results 

Tht following values. In degrees Cetslu* or in kdvins, are read 
from the •ndothermte OTA or 0SC curves recorded by the In- 
struma i it s 

a) r o : extrapolated onset msWng ttrnporatuni; 

b) T p i peak melting tenperature, 

According to the results of a round robin corned out In 1884. 
...•ha ropestabfftty was within 1 K end the reprodudblfty within 




18 Test report 

The test report shafl hduda the following Inforrnatbn : 

al refaranca to thle tmarnotional Standard; 

b) reference of the method used (method CI or C2); 

0) complete LdendTicadon and de scription of the mstarleJ 
tasted; 

dl shape and aba Cor mass) of she a peo hiia: 

e) previous thermal history of the spedrnens} 

f) condrtionkigj 

9) Hnd of kisuurnont used? 

hi type of the sample holder rtnctudlng to shape, material 
eteJ; 

0 type of tanipenmiie-meaeurtng system (fadudlng type 
of thennoeovpial; 

P location of the temperature meituiliiy system Gnelde or 
outside the sampla holder); 

k) kjhdff else and form of the reference moiailat 

0 if necessary* composition and physios! psrarneftera 
(pressure, flow rata, moisture content, etc) of the Inert 

m) heating rate; 

n) onset temperature T 0 end peek temp er ature T p ki 
degrees Celsius or in kelvtns, of the exothermic curve 
representing the initial and final metting temperatures, 
respectively, of the sample, both) corrected by the caffbnv 
don data; the results of both thermal cycles shaft be 
reported; if not otherwise specified, the re f eren ce results 
sra those of the second cyde; - 

O) any operetfonel drafts not epvefhed In this International 
Standard or regarded as optional, as wei as any In ci de n t s 
liable to have affected the resuha. 
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constituents ean be readily carried out with the aid 3f SaJ-l'iquid 
chromatography (cic) . The extraction method applied in our study 
used a solvent blend of acetone and heptane in a 77/23 v/v ratio, 
in this way the amount of co-extracted higher molecular weight 
polymer is Kept to a minimum (in separate experiments it was shown 
that extraction with this solvent blend removed only 20* of the 
normal isopentane solubles, whilst having a peak molecular weight 
of 1000 to 1150) . rvo grams of polymer powder is treated with 65 ml 
^ the solvent blend and stirred tor 45 minutes. 'After filtration 
^ne filtrate is concentrated on a steaabath to about io% of its 
original volume. Of course one loses lower boiling compounds in 
this way, but this does not hamper the analysis as the lower 
oligomers have been removed in the drying step of every process 
anyvay. The concentrate is analyzed by CLc using for example 
silicone gum column, and a temperature programme up to 230 or 300 
•c. Quantitative measurements are carried out using for instance 
n-hexadecane as an internal standard added with the solvent blend. 

13.10 CRYSTAILIHITY 

Many ways exist for the determination of crystallinity or to 
measure properties of crystalline materials such a. malting points 
enthalpies, etc.. He will mention, very concisely, wide angle x~av 
scattering (WAXS) . differential scanning calorimetry (D SC) and the 
final melting point (TMF) . 

Both for identification purposes as well as for the determina- 
tion of the crystallinity waxs is used. In this the areas arising 
from the crystalline and amorphous material are determined from the 
diffractogram and expressed a. a fraction crystalline material via: 

crystallinity - <a*ea crystalline) /(are. crystalline ♦ amorphous) 

For the techniques used the reader is referred to the existing 
literature, for instance reference 72. 

13. 10. a B MfgrenU o l asaaninq caiorimeferwn*^ 

Xn this technique a sample (small, normally io milligram) is 
compared with a reference material regarding its thermal proper- 
ties. The two are heated together at a constant rate end differen- 
ces in heat fluxes between the two (necessary to keep the tempera- 
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ture of the two the sane) are recorded. The deviations from the 
baseline can be end o thermic upon melting and exothermic upon 
crystallization. The peak areas in DSC are directly proportional to 
the enthalpy involved in the transition. 

The procedure most frequently applied is heating at a constant 
rate to veil above the melting temperature of the polymer studied 
(e.g. 250 °C for polypropylene), cooling to below the crystalliza- 
tion temperature at the same constant rate, followed by reheating. 
The first heating run' gives information on welting point (range) 
and enthalpy of pelting of the polyioer sample "as is", i.e. with 
its own thermal history. The second heating run has removed the 
external effects and allows comparison of different samples as they 
all start from an identical thermal history. Often one characteri- 
zes the DSC thermogram by the temperatures at the peak of the endo 

or exothermic effect, in this book they are labelled as T , T 

ml X 

and T m2' ~ aelting temperature observed in the first heating, 
the crystallization temperature in the subsequent cooling run, and 
the melting temperature in the last heating run respectively, 
crystallinities can be calculated by measuring the heat required 
for melting (through integration of the appropriate peak) and 
dividing this value by the heat of fusion of the pure crystalline 
polymer* For polypropylene we took 188 J/g. 

The shape of the Dsc peak can also be used to extract informa- 
tion regarding the structure of the polymer, it has been observed 
for instance that the crystalliiation rate of polypropylene increa- 
ses at higher polymer tacticities 73 ' 74 . This implies that in a 
normal DSC run a highly isotactic polypropylene shows the first 
exothermic effects upon crystallisation at a lower temperature than 
polymers of lower tacticity. This can be used as a (relative) 
tacticity measurement method. The discriminating power at the high 
end of the isotacticity scale is however expected to be small. 

13*10.3 Final meltino point fTMn 

In this method, birefringence of a heated crystalline sample 
is measured as a function of temperature using a thin polymer 
sample of well-defined thermal history under a polarization micros- 
cope. The measured output of a photo-multiplier is extrapolated 
linearly, the intersection with the baseline at temperatures above 
the melting point being taken as the final melting point (TMF) . 

The sample is made into a So pu thin film between two glass 
plates, which is held at 240 -c for one minute to release any 



